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(^^] 

^^1^4, ^^e1€ ^^71 TllolB ^<^1 ^e^^ ^sl-^^ ^^^^m ^^^1^. ^7] 

ail- ^^*>7l ^^^e]^V^ ^^1 ^ ^7] ^^^1 ^Hl- 7llolH# ^ 
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w]?!^^^ ^lae^ 4i^>^ ^1 2: {Method of manufacturing of non-volatile memory 
device} 

<J£1^0^ -^^<^1 -^^^ ^'^> 

100: te^l 7]^ 102: TflojE ^^nj- 
104: TflojE 104a: H}.::p.^ zL^]o] 

106: ^-lEl 108: ^el^ ^s?-^ 

no: ,^^711 ^2)-°]- 112: JL^ ^^e] 
114: 7l|o]H 

-g- ^"^^ ^£^1 4i;^>^ ^ti- ^-^S. c^^ ^^^rVTll^ 

^ W ^<:>14. 
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<9> ^2flAl n1)2.S] ±^}$] ^^£7> ^7M^^ -SCcell) 3.7] ^, TllolSS^ 

l-(design rule)ol ^:^Le]-jL, o]c\] nfe^- ^eflA] ^il^e^ di^l-o^ ^z\-o]] ^^«). §s 
^ TflolEo^ ^^^^^ l^^«l-7l -^^^le^-o.^. ONO(oxide/nitride/oxide)^# 

9X^^, ^e<^m Ta205 ^^^1 ^V^^ol $icl-. 0.13m ^ 

0.11/^ ol5>o^ Cl^l-<y 1-^ #HflAl P11S.B1 ih;^>2l -a-^^m^a 7}^^^o] oi 

^ Ta205 ^^^^ 7]^^ Si3N4^(e=7) Si02^( e =3.8)^^:1- ^^^o] 

<io> Ta205 ^^^-l^ -a-^^ ^iil- ^tb 1^-1 el 4^^<^l^i #5.^ 7)1 

(ultraviolet; UV)-^^(03)4 ^^e^, 3i)ul>i( furnace) ^^el ^ 

# 1^el(rapid thermal process; RTP)s}- Ji^ l^^el* t^^ItI] £|^cil, 'i^el7> 
^'i*^^ 7\n]^ -H-^ ^^^^ ^ SZ-^^. ^^Hl 

^el^^^sl AV3^7> irj-el-Al -a-^^lB^-o^ ^4-<2]- ^^^^ ^± 

<ii> ^ i^x^oi <^1^i^> *m 4^1^ ^^^] AVsi-n].^ ^^e^^S. Aj-g-eVi^A^s 
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1- ^^^^}^ ^711^, ^>7l 7flolB S^-i- ^21- ^^el^ffe ^m, t^- 

€ ^71 TllolB >a-<^l ^2^^ ^^^«]-^ ^71 ^2^^ ^^nl- ^ 

^^^1 ^^^5>^ ^ns^, -^7] ^n^^"^] ^^\^ :e.^*}7] ^ 

«i^e]3l-b ^ ^71 ^^;^1 >a-^Bi- ^oii ^Hf. Tllolsi- ^^^«>^ S. 
<13> oj^}, ^w.^ #2:5H ^ ^^^<^1 4^ ^}^^^ ^^1^11- ^MlsfTll ^d'^t} 

^^7} ci.-S-<Hl 7]#£|^ ^AHHi tb^slfe <>}qc).. <^1«^1-^ 'i^'^l^i <>1 
^ %-o] ^<^] ^^^RVcf:;! 7]^^ nfl, oi^ cf^ f.o^ €-^11^ ^S. 

$laL, Zl A]-olol] ;^]30^ 71]^]]^ ^£ £igo1lAi Z}- ^7]^ 

^^21 ^ tg^A^^ ^^ic^ S^T^^o^t^^ Z.^^<^]A] ^S.^ ^o^^ ^] 

<14> S. 1 ^^1 £ 5fe ^ ^^HHI 4€- yI?l^^A^ ^S.^ ±7.}9] 

<15> £ 1^ aVi^^l 71^(100) Tfloje A}-^el-(102)^ ^^^^^4- ^flolB 

>LW(102)^ ^^ ol-g-«H ^<^1 H]-^^«>'^. <^mtl]. 7501c ~ 

8001C ^iSl ^£oJlAi A).^^ ^'^srl-jl 900TC~910TC ^£3] ^SoflAi ^4:(N2) 
^^7]ollA-l 20~30^^> ^s^sH ^^^W. 
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<16> TflolE -tV^s^-(i02) ^^(storage node)?l 7flolH(104)l- ^ 

Si2H6 ^}^^ PH3 ol-§-*l-<^ LP-CVD(Low Pressure-Chemical Vapor Deposition) 

^^^^ ^ S^^fe -^^a ^ 1.0E20~ 

3.0E20 atoms/cc £-f^(dose)^ i^^*}^ ^<^1 wf^^-sV^. ^^7] 

(106)^ 550 620t: 0.1 ifl^l 3Torr ^£^1 'Q-^'^M-I 1000 ^^1 

2000 A ^S.^ ^^S. ^^^^}^ ^o] of^ajsrlc)-. 

<17> S. 21- %1-S5>^, 1-5.^ TflojE (104)0] ^L^^^ ^7].A]fl7] ^T^^ 

^(hemi spherical grain; HSG)(104a)# ^7] h}^^ liel1ol(HSG)(l04a)<Hl ^ 

<18> 7llolB(104) SL^-i: ^2l(106)W. ^^7] ^2^(106)^ 

3Jlu|;i(furnace)<HlAi NH3 7}^^M: <^l-§-«H ^^IW. ^^-71 1^ ^e](106)fe 600~850X: 
^S.^ 10~100torr 'U^'=^]^^ 30^-120^ -^Aj^l-^ «].^^5r}cf 

. ^V7l ^^5:|(106)<>il 1-^^ 7flolH(104)^ S^<^1 ^^Bl-(i06a)ol ^ 

<19> £ 3^ #^5^1-^, ^2}-Q]-(106a) ^ofl ^V^^^5]-(PlHAl)^ ^^^W. ^l-^-a-^^ 
^ ^V£^l 71^(100)^ ^7l^o11 ^^^^ ^ $:icf. 

<20> ^1-7] ^l-<a^>2)-^ ^Vofl ^^^(Si3N4)(108)^ ^7] 

^^^(108)^ NH3 71-^S^- SiH2Cl2 7}^ NH3 7>iSl- SiH4 71-il- A]-^^H ^^'^ 

^ 9X^. ^7] ^^3. ^^^(108)^ 600 ~800t: ^3E. 0.05~0.5torr ^£3^ <^ 
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^'^]^^ ^i^a- s^^yl^^^Hovi Pressure-Chemical Vapor Deposit ion) 'S^S. ^^h*}^ 3} 
o] 4^^51-4. ^7] ^^^(108)^ 3~50A ^ns. 

5. 41- ^S^l-'S, ^e^^ ^^^-(108) -a-^^dlO)^ ^'^jtl-cf. 

-LV^^dlO)^ Ta205^. Ti02^. Ta3N4^, TaON^ ^ ^4. -tlr^^CllO) 
^ Ta(X2H5)5^ ^^^11- ^U. ^^(02)1- ^>-§- 7>>iS. Af-g-sl- 

^^^^t^. ^^711 <:l-5l-Q^-(110)^ 20- 150 A ^^S. 

^]'^^^, <L>^^(110) ifl ^±'S-^^% ^^t}7] ^±i02) ^^7] £ 

N2O ^^7lollA^ JL^ <S^^sl(ii2)l- ^Ait!:4. Ji^ <i^^e)(112)^ 
t^lsl(RTP) t^^e]^ ^ $1-^1^, 700~900T: ^S^fl^-I 30^-120^ 

S. 51- ^^7^1 ^Sl-BV(iio) ^Hl l-eflolM ^^(plate electrode)^ ^ 

HI- 7llolE(ii4)^ ^^^tV4. >a-7l timi- 7flolB(114)^ ElEf^ ^^WiN), 
Sfe EjEf^ ^^^-4 #s^^e]^s^oi ^^vaj 0.5. a^^^ ^aj^ 
9X^. 7flolH(114)^ CVDCChemical Vapor Deposit ion) '^^S 500~2000A 

^ TflolH. ^ Si TazOs^s}. aV^^jj]. si 

Aj-ojo] :^]^o] Si02( e=3.8)«flAi Si3N4(£=7) ^^^o] %.o_s. v}^7]] S\B.S. 
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7fl^€4. Si^, ^(Dynamic Random Access Memory; DRAM) ?1 J^jAlE^oHA-] A>-g- 

"S-^i :3.cHS. A]-§-t ^ 
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1'^^%^ 1] 

[^^■t 21 
[^^*^ 31 

4i^M 9X'=^M, 5iqi<^lAi NH3 7}->il- A}-g-^H ^*5*>fe 

[^^«^ 41 

^13«J-<^1 €^ ^-12]^ 600 -850 1: 2] ^5., 10-lOOtorr^ 30 

^-120^ ^S. ^^^S. D1I32.5] ±:^m 
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I^^lh 51 

XH^i. ^7] NHs 7}^S>\. SiH2Cl2 NH3 7]-:diSl- 

61 

^15%H] ^o^-^i, ^1-71 ^sl-^^ 600~ 800rs] ^H, 0.05-0. StorrS] <y-^ 

ofl^i 3~150A ^£^1 ^^J^V^ ^^-^S. tij^l^Aj i^2.ej 

1^^%!- 71 

SX'^^^, ^7] ^n^-B: Ta205^, Ti02^, TasN 4^" afe TaON^^ 

^^I^S- ^ffe W]^^^^^ ^S.^ ±7]-0\ 

I^^^IJ- 81 

^71 ^^7^1 >L>5|-^^ ^^^11- §>Jl. <L>i(02) 

1- ^-i- 7ViS >^>-8-^l-<^ 20 -150 A ^711^ ^-^^el-^ o.^ t}^ w]^^ 

[^^*^ 91 

^IWl ^^^i, ^71 'L>:i(02) ^^71 N2O ^4l7loflA-l 

<a^^el(RTP) afe <i^ie^i- o].§.ei-<^ 700~900t: ^£<^1a-i ^a]^}^ 
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